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(54) ACOUSTIC MODEL LEARNING DEVICE, ACOUSTIC MODEL LEARNING METHOD, AND 
PROGRAM FOR THE SAME 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an acoustic 
model learning device, an acoustic model learning 
method and a program for the same for extracting only a 
voice sample useful for generating an acoustic model out 
of observed voice samples to generate a highly reliable 
acoustic model. 

SOLUTION: The reevaluation section 104 calculates a 
statistical quantity based on the feature amount of the 
voice for learning extracted by a voice analyzing section 
104 and correspondence probability calculated by a 
forward/ backward calculating section 103 and a weight 
coefficient Rt calculated by a weight calculating section 
106 to re-estimate the acoustic model and output the 
output acoustic model. 



100 



I 



LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner s decision of 
rejection] 

[Kind of final disposal of application other than 
the examiner's decision of rejection or 
application converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiner's decision 
of rejection] 



Searching PAJ 

Copyright (C); 1998,2003 Japan Patent Office 



http://www19.ipdl.jpo.go.jp/PA1/result/detail/main/wAAAYyaOtzDA41... 2003-12-08 



mu^m^jf <J p) (12) & §3 ^ ^ (A) 



#182002-372987 

(P2002 -372987A) 

mi^MB spJ*l4^12fl26B (2002. 12.26) 



G 1 0 L 15/14 
15/06 



F I 

Gl OL 



3/00 



f-73-r(##) 

535Z 5D015 
5 2 IF 



«««®ftl8 OL (*17M) 



(2i)mHS# 


4»B2001 - 179125( P2001 -179125) 


(71)ailHA 000004237 






(22)mMB 


6 ^ 13 B (2001. 6. 13) 






(72)3ew# jsi? « 


















(74)«aA 100084250 












F^-A(##> 5D015 GGOO HHOO 



(57) 
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R»r«o^^*>^.7 1/- Art izmm^tifzmmAiTn-r 

51] t mriaH 2 cofi**t®?il fc it® L , ^Jt® tcK -:Jv ^ 
5iJtWiBS2<0S:fc«t'il5iJi:S:itSeL- mflBSHOa-C'^ 



-j^x-imtsM^mi: 1 J: o/hs^ffit L-c»ai-rs 
yu-j^ximsm^im^: 1 1 hvm-s^^^i^ 

-A-C'JimlB*^«itS: l <fc O^'v^^fflfc L-C»m-r^ 

^■r-i> i t ^#^sh-ri>it*Jl i **^> 5 <:ov^-ri^*» 1 js 

m^cr)=§Pi)^^ y ly-M,^tl,zifyiii^tifzmWAi:^-t 

tizj^pi^ixrzmm^(^p(^®^^^b Lxmm 
^m'^p(r)fH^i:^-tx^mmxhhimnt. izm 

mf£(r>ii:^mm^^x . friaA*^tx;uti 

HulB^Wffl^^^<07^-Ari;lcftt:t::8'JOa-C. 

. ?ijt«-9'v^T, B!fiaMj5GW{ca^^#«t-rsistc#Jo-r 
b iznta^hm^ftM-xub . 

iaS^th»XSliiOSajSiT.7t»«^«Sti:, fiie^^ 

SrS^ait. imtiiLfzmimizm'^\'^x . mi^f)=^ 

■rSSIHffiXgi:, 

mi^^^mP(7)y\^-^z:b(r)mESM^^<'Z. huIB 

m^mmm-L. m^^wm'^p<r>yiy-j^z:b<r>M 
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mnt vf.zm^. 

[ 1 0 ] mm^Mmxma . 

?iJi:l5f5m2<^igm'S5'Ji:S:ikl2L. fffeSflOSTA. 

b luie^ 2 <7)sm«?iJ ^itis? t . Hirias'j o ^ t ^> 

mii»\'o'^x(:>tifz^mz:bi,z. mauzmmi^^^ 

^•thZbi:mLb-tmSm7i}^t,l l<7)V^-ffi*»l 

b iznwA^mm^^^^^^^mb . 

biz^m^tLfzmmi^cr>'^p(^mf^^^b Lxmm 
L. mm.i:m!^s^iiLbttK:f}WS'tTfVb. ma^ 
^m^^piTi^^tr^i^^nm^x-h h b , tea 

mmm o '^xrzimn<mm:hh^^Wimm^:^ 
-rmm^mmb. 

m^m^mm^zi. ^^^titz^mmmm^^mL. 
m%i^^m^p<r>^m.^bmix-h'^'^^Mzii\,^h 

imb cOitlS5l*Sr mri£^^fflW^c^7 V-Ar i: 



b ^zM.^-thmm^n'm.b . 
mtm^^n.\i^^'^^zi.^n-\^^tifznmm^b . m 

^^%^%9m.'i>zi:'0%\i!,ititzm.Mmb. mrlB*^ 

m'mizi. ^%^^ixfzims.b . i:zm-i\^ximm. 

^n^L.MM.'iH.i^tzm^mzm'^^^x. mw<)}mw 

-tmrnm^b . 

m^^xmim^^n-^L. m%\i!,Lfzimmzm^^^ 
)i;,:h^m'tr)\^'kw^-thzbinmb^hmimi 3 
[if ^« 1 5 ] miieMAitmjaatt, 

0:S:^S:ffl>'^T4fiK$<l^**^fcni^J2:ll2<^g*1^t 

msi^^m^P<^ 7 - A r i: . MIBH 1 coSA^tlS 
n b mim 2 <7)g**e®^J 1 2- JtlS? t . MJtlSJl:*'::^ % 

^■thzb^mib^hmimi 3^3^(41 4 iB«or 
[if*js 1 6 ] mm^m.^w.t. 

mlB^^fflWI^tfO 7 1^ - A r i: . Huf ai? 1 tog:fc^« 
?|J i: m%m 2 cog^^^ffi^ij i: ^ JtS t , HulBSiJ 0 ST ^> 
ii/itt.^^) S ^ ^{41ticc0*t«**'b 1tW?iJ*^-^ Lfz 
yv-J>rc\mi5M^%WL^lbL. 5v^t::M^I)7U 

-AT'{±HuiBs^i^S!t^ 1 i o/i^^^iii: LTSiai-ri. 
imm. 1 7 ] HiiiBS^^tf-atiiaati. 

• frE^^ffl§^<07^-i:.ri:tc. BulBISl<0«*^® 
?|J i: 2 cr)g:fe4^®?ij i: JtK U , mlBf J 0 ST 

7^-i.T'J4MfB*^f^itSrlfc t, 5VHcM=SrS7U' 
-ATiiiiTM^^^St?: 1 i 0;^#=5rfflfc LT^Ili-tS 
Z b ^mibtmim l 5 IBm^T)^^ r/l^^^H 

a, 

1 8 ] mimm%^w.i. 
mm^^^xhtu-zws^zib^z. n'H^Ltzmim^mi 
<Dm^ii'^txn\&i^. m%^Lfzm^mi<ni^iiK 
ti^ixmL\<^m.b^£h ii 0 tfriBEai Lfzm?f-mL^^A 
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[0001] 

[0002] 

mw -ti:. ^^^iiStS^f/Pt tt. H i d 
denMarkov Mo d e 1 (|§iX'7;l^37tf 
;k OT. HMM fctl.) m\^hflh. tfz. HMM 

a(l.i)=b(i.Oi) 



t-Ol^Tidt^iltV^SXttttJi. Lawranc 
e Labiner, Biing-Hwang Jua 
ng 1^ Fu nd ame n t a 1 s ofSpeech 
Recognition 1993 p. 333- 

p. 389j (OTs mnDm-^tz. 
[ooo3]ts^3i5^jit'{i. HMmzm^hhmm. 
mmmmthmmmmtLmz. m 
mmmmzmhw,-^itifFm-^m?^im\i ix 

[ 0 0 0 4 ] OT. 7 1 7- H • A' 7 ^ 7- H^*:fflt^ 

I.. 

[0005]l^l(7V-A) tri:<7)!i^*5:0 
t (tliUltTOT^T)^) btlb. 7^7-H- 
A'7 ^7- Hj^{:*3(tl.7 1 7- OTC^ 

t(5^l. l)i3ilX(^l. 2) fc:J:0^^^iil>. 
[0006] 

[tl] 

. . . 



a(t+1J)= [Za(t.l)aij] b(j.Ow) 

[O00 7]55rti. 7t7-Hil^a (t, i ) # 

mo, mmi. msi izhmmffrr, m 

{Z. 7t7-KI|$a (1 , m^O, mM 

I. iZhm^. 7*7-H5|$a (t+1, 

j ) it. tisot.i mm. msi ^zhmm 

[0 0 08] tf^. ^m%m^siiM^ ms, t-^ty 
^m-tmmm. mmh ( i . 

iS(T.I)=1 



[0009] ttz^ 7tV-Y • )^^y9V-m\:Zm 
Vi^y9V-YmWi. m^z^t (5^2. 1 ) joJ; 
jf{i^2. 2) \,zi.Ws^iih, 

[0010] 
[12] 



i8(ti) = Iaij b(j.Ow) j?(t+l.j) 

j=l 



. . . (^2.1) 
, . . (S2.2) 



[0011] ^rtJ. A'.y^7-H?l$/3 (t, 

7V~l.UzmXm.S>i {Zh^. lilf|7lx-A (t 
[0 0 12] 7^7-H • A'7^7-HStiJft 

, , a (t. j) B (t. j) 
r (t. j, k) = -= 



inm^7\t. 7*7-F5l$atA'7^7-F5|$ 
[0013] 

CjkNCOt. /2jk.ljjk) 
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9 Y)VtJi ( t . j . k ) , i3 ctlXi^i^iXfif^iJU ( j , [0016] 
k) <7i^^mi. OTlc^-r (:^4. 1 ) . (^4. [Sc4l 

2 ) , (5ie4 . 3 ) tci oH-fltsni.. 

(t. j.k) 

Cjk=-p-5 . . . (^4.1) 

z Zr(t.j.k) 

t=1 k=1 
s.t.«ttB¥k 



Z, r (t. j. k) ■ Ot 
Zj r (t. j. k) 

s.t.l>t=Vk 



D(j.k) = 



Z r (t. j. k> • (Ot-j« jk) (Ot-^£ jk) ' 

8. t.Ot«Vk 



j:^ r (t. j. k) 

s.t.Ot<>Vk 



COO 1 71 ^rtJ. m.-^m?)-CiyM.^ HMMKfcftStt 
.«Sj «0k#gc7)jl-^^^|igStcirrSig-&fi^T'S) 
t.fz,^n^9V)Vn (t, j, k){i. HMMC 

x'hh. tfz. i^-^^-mnmu ( j . k) {±. HMMtc^ 

[ 0 0 1 8 1 ^/i, #IB¥5 - 2 3 2 9 8 9-^^^*^^ 

[00 19] ^Jt, !^BB¥1 0-1 1 086#4^$8*<g§ 

^■r-S.i:i'?>c7)l«ix-7;PrJ7^:x;K7)H-ac*-^ (WT. 

[00 20] 

ll^^is^^<5o^^&$•®^l5^-rl>'i^s*<^>•s.<, tagot, 



[002 1 ] $^>C, Sf^tT-'/U iJOJt^ 

^yy'fi^i,zX'yxmm^^<^mmmzmm*i± tx l 

[00221 *l6HJ{i. ±iaiSie^fc:ffiAT^r$*t^ t 

fU(r>mtizmtxm^^iifzm^i^m^ . ^^p^yrfu 

(^^yi~M,iz^^i,zm\rt^:iti,zXr>x. W^cn^ 



[00231 
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■rS:^9iJWfBt-fcl.iEM^Ji:. i,zmn\.^X. A:>J#«^: 

mm'i<zm^n»^^'^^znM-ti>^'Ci>hM^mL 

W-^Ltzm^mzm-i^'^X . A:^#§*t;1^^0>\°7 
[ 0 0 2 4 1 iS^2fe«<?)^BH{CctfL{f , it* 

$:^L, ^^msW<r>yv-i-z:t<r>n]xMmzm^ 

[ 0 0 2 5 ] tfc. mimsim<m.mzxms. n* 
n-iL#s?4. mjmn^^^mzi. ^ . ^^mmm-^ 

m\^X±WL^tifzmit^¥\i:% 1 cr>m±^nk. t. 
1 c7)fi±^fc«^J i: ^ 2 <7^m±^M bt:imL. ^mz 

[ 0 0 2 6 ] iifc. it««4ieiso?&B3t3j:ii{f, if* 

m2<7)e*^fc«5iJi:S:it«S!L. m'O^X htvkimhi 
V ^{4«StiO*t«*- 'o^ -I. tt»^J**-gc Lfzy 1^- A Tii: 



[0027] ife. ff*«5ie««ol%Hjciix«f. W* 
{4 . ^SfflW^co 7 U - A r i: tc; . H 1 co*±^^5^iJ i: 

^2(7ym:^mmt^im\^. m^^x(>titzm&ht 

S^f^iScS: 1 i: 7^-Ati±M^f*SSc 
[00 28] tfc. fi*3S6feSJW56B^tcJ;iitf. »* 

^ 1 *^^> 5 cTjt-i-rix*^ 1 T/i^¥^sa 
liza^^x. mmn^mi. m^'^xhixfz^::t 

Jts^^^fc^is^-ri. ^ t ^^m.t-t^ . 

[0029] i/i, li*Ji7ieSiC0%HH«4, A:l3$t1.^ 
^^ffl^^i^i^j 7 1^- Ar i: {c^Stttrfttti-r S^^^ 

-M.::}:.f,z^m^titzm%<r)^p<mi^^ws.t hxm. 

=§^<^p^^i^<t^^n'miLX'hh^¥\t . i.zm^^^ 
X . x-y]m^'tfMzin'thWs^i.z^m¥\^n\ o %xfz 
mm<mmx'hh^^mmmt:^'fhmm^£:^m 
mm^^mzx'o^^nfz^mmmm^mm 
^mm'^^(7ymLMtx:fj'^m'f:y'Mzmfh^ 

m±^m¥\±:^m,zx*)^^^tLfzm^(omit^ 
mmzm-:^\'^x . Mmmmizmi^Wf-t^m^zma^i. 
mm^hhm^mi^. ^wm=^^<^yi^-j^^t^zn 
m-rim^i^njMb. nmrnm^tajimzx^Miii^ 
tifznimmb . s^tt»isic i omajsti/cs^f^ 
^b. ^^p^mnmizii^ntii^tirzimmb . ^zm-^ 

V^TMW-MSr^aiL. EJliL/iMff-StcS-^fV^T. A:*! 

i^^-tmrnmnmb. i^-thzbimLb-t^'B^ 
[0030] ^/c, mi^m8im<^^mzxixi£. is* 
{4, ^mmmPcr>yu-jxz'b<r)Mfsmmz, m.^^^ 

^fmt. ¥^ffl^^«07^-Ari:<:oMfE?i*tc*^ 

sr V ^ , mMii'r^ttfznmmmirm^'^xmiMz: 
MmL.nta L/i^«ic«oa ^x . A:^$g^:7-VK7) 

[0 0 3 1 ] tf^. it*Jl9iS«co^B>3tcJ:fi{f . if* 
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S »-^{i1t^<ott®*»<o^:&^^fl|^J**-S: Lit 7 1^- at- 

«i«;^^f^iS:5- 1 1 mHz^^hyu-J^^X'im^u 

[00 333 4^. 1 1 tm(mBmxtni. m 

*iB9f5«iO§^^r;U^^:^rffi(ci3V^T, m^tmJi 

[ 0 0 3 4 ] mn^i 2Mm<^%mzxtnf. is 

:^}£Ci3v^-c. fi^^ttsx^ji, w\o'^xi^ixfz^m^' 

^mm^t. m^<^^^i}^i^yu-M.c:ti,zmiii^titz 

u-J^:rb^zjf^m^ixfzm&<^=^^<r)mf^i^b LX 

mmt. m^im^m&.b-r^x:h'm^^fi'b, 

at, mm±m.>>^mizx^±^^tifz^^mmm^^m. 

b<r)nmmmi:^^m'^p<r>yu-M.c:b izMta-^-m 

mmmniammb. m^c^-^^m?:m^^x . x:fj'^m't 

, ^Wffl#^c07 t iz&±izWl 0 s 

b. &imMm^s^!imizxK)±^^ixi-zm^com±^ 
mmizm':s\,^x . )ii^mt,zm^nirti>mzma-ti> 

mb. '^p-^mn&mizx'ontii^ixtimmAb. \.zmn 



[ 0 0 3 6 ] i/c, 1 4ie«i7)|gBJic J:ixj±\ n 

^1 3ieKc7)ro^7A{CtJV^-C. SWfil5«M<4. ^ 

[00373 4^c, ii^Jl 1 5Um<rMmi,zi:ixkt. IS 

»mmi. mMmm^^sim^i.zx'o . ^^mmm^m 
ux^^^tifzWdmMni:^ 1 <7>m:mmb ^ 

i:m\'^x^^^ixtzm.it^m¥\i:m2 cr>m: 

<r)m.itmm bw,2 cr,m.imM¥\ t ^ jrb^ l . Jt«jica 

[00383 43t, 1 6te«cO^Haic ctittt', IS 

^jsi 3wmr^^yMzii\,^x. 

1 b i:vHcM^r.|.7U-AT'{«;^fi^$r 1 

J: >?/h$^rffifc LTSiaj-r-S t t -r . 
[00393 ^fz. mim. 1 7|£«<OlT&H3tC J:it{±\ ft 

\m.^ 1 i o:*#^rffii: Lr»aj-r sci t s-mt-r 
[00403 *^vr, fs*Ji 1 ^wmrmmzxfOii. m 

3*^^> 1 7covim*nJltcie«ciOW#tT";u^ 

rttc, %^\^fznMW^(m^^ti^im.\:i,\^. 

[004 13 

[ ^m^mcrmm 3 ( i (^mmmm > 0 1 « , 
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[0042] r;i^¥^ilS{±, ^P^ViU i o i 
1 03i:, mmm^l 04t, f^'bmmSBl OSi:. 

[0043] #?S:»-«fa5 1 0 1 fcrti, «SP^x/K?)^^ 
=5:*3, ±ie«o^®ffl#^«. b'^b'it»;a5i 0 5lctA 
[0044] ^?6r»-*fSi5 1 0 Hi, A:»3$iT^^^ffl« 

7:rv-h' • ^N--y^V-Hth» 
^1 0 3i3j;tXSfPfl5gBl 0 4t;A:b$^t'i., =5rtj, 

[0045] ^»a5 1 0 2 T/l-fcit/^IP 
?iJ*«A:>]$^tl.. ±IB<7)I»?'J»i, H)r^<?)A:>3#S m 

m^cOA^I^^tt. #^^WgPl 0 Ifcit/t'rJ'b'thff 
gpi 0 5t=A:'J$ix/c^^ffl^^oi*j^S-^-r3t*1«g 

^lEW^iJi: L-CSS»a5 1 0 2 izXirt^ . 
[0046] ^^c. SSSSl 0 2ii. Alh^ixtz^^m'f: 

^z^mLfz^n<r>'^mx'hh. t.fz. mmmici2 

[004 7] yar^-Y ■ ^^'«y:5"7-^'f^«^Kl 0 3 
Ji, 0 2lC<g*^$^lTV^^^Wffl3^»^#SS 

mS.b. M}^1XtzX^=^^'r)i'b. \,zmrs\.^x. y 
^'y-Yi^mUl 0 3(i, »aiL/^7:j-y-K5|*i:^N' 

±'^^'fiv(r>^mt<n^<7)nimmi:n^-th. y^ 

rj- Y . yN-.y ^ .7- Kfi-acgiJ 1 0 3ti. ^!±lL:^cJt*£31 
*$rSfFffl5g|5 1 0 4^tii:h^t, 

[00481 y^y~v ■ ^< v:^y-Yg\-nui 0 3 
ii. A:^3$ix^c^^ffl^^*-<i>^jS$ix/c7P-Atr 
comm&i: Ot ( t ti 1 liliTOTcOSS ) i: L T , 



y^y-vmma^. UTtc^-r (stl. 1 ) iJitX 

A.y^V-KH-»gpi OSti. A-y:?y-F5|*/3Sr, 
(j^2. 1 ) iJiUf (5»:2. 2) lcJ:0*$^TV^S^ 

izm-^^^XMlii-th. 

[0049] tfz. ^^ry-H • v\'.yi7'7-h'fl-S:|a51 

0 3 j± , »ai t/c 7 * V- h'ii* at^-i-y^^v-vmm 
[ 0 0 5 0 ] b^ bftsas 1 0 5 tc(±, i o 

li:|Bl«<0^^ffl^?&*<A:»3$n5. tfc, b'^'btm 

gp 1 0 5 tcti. iffnias 1 0 2 Sr^rr- tx a*^s^:7-vi^*< 
A:»3S^i.l., 

[0051] b:?b'tfSCSI51 0 5{i. X:h^ixti^mm 

w^^m^w^ rttc^Ji-fj^^. mz. b 

rJ'bltffgPl 0 5«, m^i7):ft;^ttf85:#KLT. ±12 
<7)*7 ^-AtCA:»3^iP^:-f ^WCSOX tt.^S>l> V^^i« 
Sc<o:K®*»<i>=5ri>*t®^$-«:«:lc;iiJ'5ST, b'^'b'v.y 

■i->y (Viterbi Matching) Sr^TV^. 
[00 5 2] S^^f+acaSl 0 6(i, b'^-b'H-SCiaJl 0 5 

icj: om^^<7)m&<^^^mmi:mmLxi^&^tifz 
[0053] wmm^ 1 0 4{i. a;^i^tma5 1 o etj: 

iJ^tti^aT^cM^^SStRt i:> 7:r'7-h' • vs'.y^'v- 
KfhmgP 1 0 3 icJ: O^ill Sit7t)itJ5E5i*i: , ^|s^^;pf 
asiOltiOtta^^i^ciltSiai:, yy^^-Y-^^y 
^ V- FH-Sas 1 0 3 S^:r^L■CA:^)$i^^cA:^l^#^ r" 

A:?3^#^v-'/i-<?)#yN°-7;^-^ (m.^m^. 
^fiiSS10 4{i, A*#S^:-f;K^«->'N*7;<-^iOl||p 

[0054] wmm^ 1 0 4 {±, njimmr ta^fm 

Rt $-aSfLT*;^^#tt^ffd, WffPfifiiaJl 0 4{i, * 

^nif^iifzMtmmr • r* ^fflt-^T. 

Cjk. (t. j , k) , nij/^mn 

?iju ( j , k ) c7)#^i*)$-^«^ LxMiH-th. ±ie 

«^lt»{i, OTlC^t- (^5. 1 ) . (^5. 2) , 
fcJ:tX(^5. 3) fc:J:0-^;t'?>ii-&. 
[0055] 
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Z r (tj.k) -Rt 
t=i 

— s.t.OtcVk 

0*=^"! ■ . ■ • (^5.1) 

I I r (t. j, k) • Rt 
t=i k=i ' 

•.t.ot-vk 



z;r (tj.k) -ot-Rt 
7r(t.j.k)=-^^^^^:^^ • • (as- 2) 

Z^r (t. j.k) - Rt 

s.t.Ot=«k 

i r (t. j. k) • (DtTfi Jk) {Ot-u Jk) • • Rt 

D(j.k)= ^ 

Z r (t. j.k) • Rt 
t=i 

«.t.0Mn( 

. . . (^5.3) 



[0 0 56]^tJ, m-^a^^^CjJi, HMMCtJftl.*^ 

■r. ^tz. (O, -Uji,) ' (4, K^'hfl' (Ot - 
[ 0 0 5 7 ] 02(4. *%Hjc7)|| 1 (nmmBmizmf?> 

tti. 04(4, :^^<7imi<7immmmiztin?>m. 

^fSiltRt 5-^K-riaT-$>^<, ^fc, 09{4. :^mM<om 

[00583 :^mmmmx'ii. ^^m^^^crt-mt t 

[ 0 0 5 9 ] , H MMT<4, 1 ^izMm^^^P 
(ciO, HMMtctJft2.fbt^*MSi^5il3!)*t#'c.iiS. L 



(414 7^-AC7)^^-C'*0. l7U-AtO^Hj^ 

[0060] ^-r. mMcr>mm^^ m^'^i') {4, ^ 
^ffl#^*«^^^«fa5 1 0 1 izx:fj^ixfzi}^i}*^nm 

0 llcA:'3$ix-Cv^:5rV'>i:WBr$iX3t%gr (xr-yrs 
90 1/No) , ^x yrS9 0 IcOXST&^i^Oig^il 

I.. 

[006 1 ] ^mm=^^ti^'^^'^m^ 1 0 1 ^zA:h$ti 

tlbPm^tifzm^ (X7^ y7'S9 0 l/Ye s ) , ^ 
^^a-WlESl 0 1{4, 7lx-Ari:fc¥^ffl^f&<^Jl*IS 

^WfflW^cO^&lSrttaii-^ (^7^yrS9 0 2) . 

- Hlh»^ 1 0 3 fei: tmWW^ 1 0 4 ^tii^J $ix?. . 
[ 0 0 6 2 ] m^cOSiJffll^aU, IE»?iJfe it/^ A 
^^^^)Vimmm l O 2(CA:»3$ti/^*-S*^Sr*iJilf 
(Xt^ y rs 9 0 3 ) . IE»?'I*3 J;lA'A:^3^tr 

0 3/No) , X7^ yrS9O3c7)Xg*>m031$ix 
S. 

[0063] jEM^Jfc J:Z/A:'3^^^:-f/l-*«S»g|5 1 0 
1\zK-h^i\.fz)L'¥m^fvtz^ {XT yrS9 0 3/ 
Ye s ) ,.iS»g|51 0 2(4, Kyi'^iXftSmntKh^^ 

m^^rivh^z-^-isx^x^^mmm^^Wu. f^e^LTt^ 

^mmm^Vmith (XxyrS904) . 
[00 64] a2i5J:t^a3 5rfflV^T, 

1 0 -zifiw^Wim^^^m-hT.mz'owxwmth. 

02fc:{4, *IISSJ^Kt:tJ{tSA:»3ff«*T/i'**«iST' 



(ao) )02-372987 (P2 0 0 2-3 7^18 



1= -S.^*C7)?I| C^m-t-yh) ±iB«0^ 

0 ZA^ti^o J S: Tk — a — t — o — u — k — o — ng 

-t-a-r-o-uj i;^fgmm::^fJ-r&, ^flJL 

fz^mi , it^Si ( i ti 1 mji 1 smT^T)^) tc-e 

[0065] 1 0 2 J: ^*gfflS«f^fi£f^. y 

:r V- H • /N' y "7- Htf»SP 1 0 3{±. ^S^I 10 2 

'oim^tifz^wmmm^mmL. ^^-i&mm i o 

5) . 

[00 66] mz. 7*V-V ■ ^-N' /i^V-HimgPl 

[0067] m^comm^mi. «^^*fgp i o i tcA 
m^mi. xti'^^'tTfutmmmi o 2^:rt-fcb':? 

rs 9 0 7 ) , ^gffl^^tJ J:tAA:^#W^:7^;W7&«t':J' 
(;<.-f-yrS9 0 7/No ) , XT--yr S 9 0 7<0Xg 

Rt=0 (3j s.t. Z r (t. j.k) 

k 



[0068] ^^ffl^^ti J;Z/A:b^^ x/UA^b':? b" 

ti-s[g?i 0 5izx^^tifztnm^tifz^^ (X7- ',y 

S90 7/Yes) . b-:?b'tffi[g|51 0 A:»5$iX 

^^^^ffl#^i3iyA:'J^^7^;^^fflv^. ^«a?io 

2 c ct ')i^^^tifz^mmmm^mm tx . b':^' b-v 
^yyi,zx ^mMmm^-t^ ( •/ r s 9 o 

[006 9] $<i>(C. b'rJ'b'H-Kgpi 0 5(i. A:J3$iX 
^^gffl^^fcJ:U^A:»3^^x/PS:fflvv SSSSKIO 

2 icts*^ $ ixT ^ i. iim<7)x^m ^ m-tmm ^ mm l 

X. b':?b'-7-yf-yi/tcJ:0S±^®?iJ$:^«t-i. (X 

7^yrs9 09) . ^rfc, e««o:S:^^^-rs»^#B3 
[ 0 0 7 0 ] <?:tc, fi;^if-»a5 1 0 6 ti. \l9 b'ltffgc 

1 0 5l=J: O^^tt^^llK^aAim^JcT)*^®*:^ 

2 Og:fe1^®?ij£0#<^.W2: jt« L . OTC^-r ( 6 . 
1 ) fcil/f (5t6. 2 ) (ciO-^;c'o^iSS;^f^^Rt 
5:ffai-ri. (X7">y7-S9 1 0) . ^rtJ. «;^f^Rt 

[007 1] 
[iC6l 



r (t. j.k)) 

k 



Rt=1 (Vj. Z r (t.j.k) = Z r (t. j.k)) 

k k 



(SC6.1) 



(SC6.2) 



[0072] ig*lcJ:SM^^25?.v^{i:n°oWc7)(gl,^W^ 
Sr^gffl^^t L-Cfflv^/^J^-^, A:>]$ix/vrIE»?ilfcA 

3!)*5l±-^S^f|gtt. oiO. A:>3$ii^¥^ffl^^fc:J: 
Iftv-*. ±M<r)mum^t{fz=^^^VT)Vtiimi'^W^'f 

Mz±^<m(.Ltc\<^2:io-thzti<zj(i->x^ mm^<r> 

[0073] M^^ffacgp 1 0 6 (i. H 1 £0«:t«»?ijtc 
fc{tS#:|mi:, ll2««±«MI^Jtci5tta=&ttSli:, 

(^6. 2) tca-:Jt^Ta;^^(^aRt Srsas-rs. 

[0 0 74] (^6. 1) a, m^ffjyU-M.lza^'^ 

[0 0 7 5] (^6. 2) li. -^xeoyu-Mzay,^ 

x.mi (7)m:mm tm2 <?)S*«!S5>j t t^-m Ltz 



[0076] i§^<^^fl^^lv i O^Wffl§|S(;)fpS;!,i 

IS2«0«A^fc®^j£^4^t^i:cr)ratC|ISA<^-r&. 

±mco^m*^^ trzm6i-ii^tii:f}'0W=t^MzKi^^tL^ 

[0077] 2(s:*MJB.^T'{i. ^gfflW?&tCfc(t&«fp 
(E)f^c?)7U'-AfcfcV^TIIl<OS:t*t«?iJ<7)*t 
ffii:m2iOg*«.^?iJi:*<-gcL7t««) OS^z^f^ScR 
t r 1 J i; ffin°n«SP:J)-c7)S;^fiaRt a-«p°p«a5 
t»-<oS;^i^<^StRt J: •? t®v^ffiTS>S roj t-thZt 

[00781 *ll*fe?BSSfc:i5{tS A:^3^* x/i^T-(i, 
^gffl^^ r*»i- d C:^J^r^ 5 j ti, r $ t a ZA,tz^ 



(ai) )02-372987 ( P 2 0 0 2 - 3 7^118 



[0 0 7 9] 01 4{i, (^6. DUXl/i^e. 

2 ) J; 0 a 3 (o^mm^m iz^-t^tn, m^^m. Rt 
i^-tmx'h^. Rt ( t = 1 — 1 3 ) {i. -ea-eixs 

1 ( i =1 — 1 3) t;tJ{tSS^1^rS>-6. 014(C 

^$ixTV^i.J:3{c. r^^j £7)*p^,?D^* Tkj ( = S 
> ) tcfc(ti.a^mRi Sr roj tt. fl&O^ (S 

2 ~S,3) twfc*{tl>a:^?i^aR2 ~R,3$- ri J t-tt 
^ 1 J; o T , f J c7)gPcJ)-c7)^S r k J ij^tats'^m't 

•fMz^v^L^j:\.^Aoiz-thztti^mt^K). mim. 
[ 0 0 8 0 ] ^^tmmx'ii. m^^^scr, ^ 

roj iif •l.ifclciO. r*»j <;)gp^(^=p^ rk J *i 
1 $: roJjLhl*)1i<7)ffiS«7)fflj (c^^-r-SCttio 

[008 1 ] OT. lllX®90r'o-f-A'-N{c«^-5T 
flgpi 0 4{i. fi^^ftmSBl 0 6(-iOmtU$ix/cS;^ 

^sai-tS (X7^-yrS9 1 1 ) . 
[0082] MWmm 1 0 4 (i, ^#*T'/l^«7)#^ff-i 

^"7-HH-»a51 0 3$::rt-L-CA:^$il^v;A:'3^»t7-' 

f^^-f S (X7^ yrS9 1 2 ) , f^^$tl^ctiS:*3##^ 
T'/Wi. SPfiSSl 0 4*»^ai:>J$ix4 (X7- yTS9 

13), ^^i;^I^^x/^^tJ:»3^A. t'/i^^whs 

[0083] (m2cO||J©g®) JitT. #ieL=5rV^|JB 
[0084] -miz. 

at^-r. ^<rynm<r)misi^miizi,m^i^jLh. mi 



[ 0 0 8 5 ] la 5 . ^wmm 2 onjsjg® tcts tt-i. 

«i^i«^Rt ( t = 1 - 1 3 ) {i . ^itmia 3 tct3tt 

S*t«Si ( i = l~l 3) (citJCf 
[0086] ^lco|li£?^®T'{i, Tjtj.j c7)^ fk J 
( = S, ) crymMn^WiRi ^ roj tclS^LTV^;t, * 

SWSii r*> (k-a) j tcfeV^T. aW*^iKTL. mi 

m 2 t cr>mzmmti^^ t t 

^t-CV^S*^. r3f,.joW«rkj ( = s, Xoa^^i 
fMScRi t^^STaj ( = S2 ) coa^^^^gcRa i:. 

Sr-efim r oj i.zm-^-t^^iti.zX'ox . ^ fk j 
( = Si ) <3os;^f^iStRi (7);^.^ roj t^^m^t^ 

[0 087] ^jo. ^HMJ^S-C-ti. S^^f^StRi fc<fc 
X/Rt roj ii-TSCfcfcJ: 0 , r;E,>j ioge^i?)^ 

r k J HiiU^^m r a J ij-^-n^W^fMzmi.Lt^^^ 
J:^tcLfc*^\ S^^f^SStRi JSilA-Ra ^ roiiLhl* 

0^f« r k J r a j *^'ai:*3^t t^/PJC-^;?. 

[0088] {w.3<r>mmm) ^Xf . •mmL^j:^^ 

[ 0 0 8 9 ] m 2 (Timmmmx'i^ . iiwis^ic i 

m-co'^miztt't^^'r. -?-co^« 

2<0|ISfeJgST'{±. Mi^mLRt Sr^fflsrttC^^LT 
S;%#{ttS^^^®fflS-W!i!J#a J; 0 1 $ /i. 

[0090] men. ^^mcr>m3cr>mm&miziii,f^ 

a^^^Rt ( t = 1 -1 3 ) «i , ^ix-ffxH 3 {CtJtt 

^«ffiSi ( i = i~i 3) {cj*<5-rs. 

[009 1 1 mi<^^iiJ^®T-Ji, r*»jo^rkj 

( = S, ) coM^ffiiiR, Sr roj tcm^LTV>:t. ^ 

m2<?)IIMJg®T't5. r^i.j c7)^ r k J ( = 
Si )<r)mA-m^Ri i:.^*raj ( = 82 ) <r>m^ 
m^Rt Sr-e^t-eii roj tci5^tt:v>fc. 



(ti.2) )02-372987 { P 2 0 0 2 - 3 7tll!8 



m ^t^bd (k-a-t-o-u) J i,Zii\^X, n°n©*>' 

<r>ffu'SiSn'i}^±tX\'^h^, mil (k-a- 
t-o-u) J t:i5{ti>^ ""k J (=Si ) . 
raj ( = S2 ),^rtj ( = S3 ).ff#roj 
( = S4 ) , i5XX/'^^n^ ( = 85) -eti^l^i^ 
jiE-r^a^^f^itRi ~R5 $r roj tn^Cltt^J:-' 

c 0 0 9 2 ] ^^mmmx'ii. m^mLRi ~r 

5 S: fOj i:-ri)vri:KJ:0. ^t^bo ^ (7}^^^=^ 
rk-a-t-o-uj ^iffiliWS^r/WC^K^t^V^ 

SiOdtiiS^-ri. ^ ^ J; -?-C, r^^t 0 J iOgS^cT)^ 
*rk-a-t-o-uj ifitHiJ^^TMz^thl^ 

[0093] (IS4C7)^M}^®) OT. i^iat^t^K 

Rt=10 (3j. 8.t. Z r (t. j.k)=jt 



[0094] imn% 1 A^^>03 c7)^SS}^S.t{4. II 1 

<mk?mm bm2 <^m:imn b (mxmmi^ t -f: 

t Sr roj ^zmML. m^'^^'tTMzmf.^m:^^X 

ohzLx^^fz, i^mwm.izi5ni>^^^)v^^^w. 

A^'itTtSE^Sr^iO—^-fki: LTaSMlcEO Ail. 

iijp$-er. ^m.<r>^^f^wznth%m'&^i^±. 

[ 0 0 9 5 ] 07 {4. ^^m(r>m4(r>mmmmizi5ifh 
Mi^^mRt 2:*-r@-c'$)^. m7 i,zir^^tii>m^im 

Rt {4. WTt^S^-r (^7 . 1 ) i5XX/ (^7 . 2 ) iz 

[0096] 
[^7] 

^r(t.j.k)) . . . (SC7.1) 



Rt=l (Vj. Ir (t.j.k) = I r (t.j.k)) 

k k 



(S7. 2) 



[0097] :mimmx'ii. n i mm 
iz. m^com^izx >oxii^tifz ^t-b 0 zu-zh 0 J 

to^s^kj (=s, ) \,zn^-fhWh\%mi^ i 

TV ^^c. *IIS6?^®-C'{4 . m 1 Oft:fc^®?iJ i: S 2 <0* 
( = S, ) tc, micOS**^®5iJi:^2£0ftm«?iJi: 

com—WLLtzmcrt^iz^^^titi ^m^mLRt = 
1 (t = 2~i 3) J ioti^v^ ^m^imRi = i 

[0 0 98] ±IE<7)J:d(;, r^^^^StRi = 1 0 j 
ISt^i.'^^i.'S TA^j coW^ Tkj ( = Si ) Sr, fiiiw 

[ 0 0 9 9 ] ^ii. *^MJ».<S-C{4. *;*^Rt izi 

imMHfi=mm&X'fi'yt:i}\ m2(r>mmBm(r>x 

[0 1 00] 2t=IIStJgST-{4. jE»3?afcA:^JfNi 

^T'/Hzi y)mm^iirz^^m=^Pb(^^x'mm^^^t 

fz'^izMmt^Mi^mLRt S: r 1 0 J a IE 



mn b ^^^fflw^ t (Timx'-mtf.i^^m bimtx^z^ 
^^mx'htni. mmti^^tti'^mizjcuxi-t^M^^m. 

[0101] {mscommm) vxr. miL^j:^m 

Scom^i5itXI!}m4, *^BfliOSgl<^*te}^Slci5(t 

twe:Tfi'^^^9.com^t5Xx/m¥bmmx'$yt b 

[0102] wm^e'rfucomnmt. ^ih* 7•';^o^^°7 
^-^^^i,zm\''>iytifz=^p^yy>^ (mm. ifMs. $> 
■&v^(4*s) com.izi'o±t<mm^tih> m.-^x, # 

$ -I. #^^^f y 7VPc^»{c€ t V ^ti 0 t V ^ J; p 

[0103] *IIMJg®T-{4, |g 1 <Oftft:KS?iJlcfc(t 

^^^mz'bcom^^WiRt «faS— ®ct, A:^$ii 

^p-»ryrMzi5n^fyrf\^^^-it-th , 

[01041H10{4. *l|BB<7)m 5 (^USSm^icfctt 
hf*)!., WT. HI &fflv\ HI 0{c?&-^T, 

[0105] *iiMj^®ft4, m 1 (^mmmmb mm 
iz. m^m'^p<^-mbLx, m^<^u^i>zx^ ^mb 



(t 3) )02-372987 ( P 2 0 0 2 - 3 7flll8 



[01061 (a^^) ti, ^ 

gffl#^*^'^?&#«f 1 0 1 tcA^J$iiJt*»SA»SrWI)T 
ri. (^x-yrs 1 0 0 1 ) . ^^m^^ifi'^^^Vi^ 
1 0 1 t3A:'J$^T.TV^^V^i:fi]|If$tL/iJ®-^ (Xf-yT 
S 1 0 0 1 /N o ) , /TS 1 0 0 1 C7)IS*^'^0 

[0107] ^Wffi#^3&*^^5i-*fa5 1 0 1 izXti ^ix 
tztnm^tlfzM-^ {Xt- vTS 100 l/Ye s ) . 
#^:ii-$fia5 1 0 1 ti. ^l^-AriiC^Wffl^^iOi^S^ 

T^WfflW^c7)!ftmi:^tttB-r-S. (^x-xrs 1 0 0 

■/ ^ V - H itmas 1 0 3 *> J: tmiPWa 1 0 4 ^tBlJj $ 

[0 1 08] F;r«i7)$iJ^^S{i. jE^iJfcJ;Z/A 
^)#ig^:rVU*W»g51 0 2CA:^)§ix?t*^*^€r«Br 
(^X-yrS 1 0 0 3 ) . jE»5lJt3J:t^A:>3^S^: 
T)\^-h^X1l $ ^i-C V ^>5rv ^ h fiJBf $ ix/iJ*-^ ( v 7' S 

1 00 3/No) . Xx-y7°S 1 0 03cOXg*>'i^'5ii 

[0109] iEmmiXv^x-^m^=^'r)i'immm i o 

2tcA:>J$fi7"^tfM$iXJt%^ (;2.T--yrs 10 03 
/Ye s ) . SSgpi 0 2<S, A:;'jSix/v:jEM?'Ji:A^J 

^^ss»^<^-r-i> (XT^-yrs 1 0 04 ) . 
[0110] ss«gp 1 0 2 J: h^mmmmwmk. y 

i<zi:^Y^^^tfrz^^mmmi:^.L. i o 

ioXW^y^'7-Ym^^%\^-th (Xx-y7°Sl 0 0 
5) . 

Rt=1 (ZRn ^ M) 

OtSVn 



[0111] ^^fV-K • ><-v ^'P-Yi^nUX 

0 3\i.%^l.fzyi:V- YVm t A' y V- Ym^b 
{zm-^^^XmSm^^n^-th (Xr-yT-S 100 
6) . 

[0112] ff\'^mm^w.i. #^^«Tgi5 1 0 1 t:A 

1 0 5tcA:»3$ii^c*»S*»$:*<IK-r-l>. m^<r)U 

b'H-»:g8l 0 5tcA:'i$ix/::*^*^5:*']if-ri. i^f v 
rs 1 0 0 7 ) . ^^ffl^^i3J;i;^A:»j^«t7-vu*ib' 
rJ'tffhSiai 0 5(=:ASJ$ixTV^^v%i:WBi$ixy::i^ 
(X-f-yrSl 007/No) . X-rvTS 1 007<7) 

[0113] ^^ffl^^fc<J:tfA:>3^^:r;W)^t'^'t' 

lt»gPl 0 3f.zX-n^ixtztmm^ftfz^ (XT-'yr 
S 1 0 0 7/Ye s ) , b'rJ't'tmSPl 0 5{±. A^^I^ 
ti.fc^^ffl^^i3J:t^A:>5^#^rVPS:fflv^. ^»gI51 

0 2fca:Of^filt§ix^^^ffl?»»2:#SSLT, b-:?b'v 

'y^yyi.ziiy)mMm¥\^^m-^ ix^-yrs i o 
08) . ^ii. ^mmmmt:^?^Lx±^^tirz±m<r> 

[0114] s;^tt»:a5 1 o 6«, b'^ b'tt»gl5 

1 0 5tc i o^^iXTtm 1 (omit^n<^^^i^ 

OTtC^-r (3^8. 1). (^9. 1). (j<i 
9.2). tiXl/ (^9. 3) C«-:JV>T. S^^SCR 
t iW-ia-f^ (Xx-yTS 1 0 0 9 ) . 

[0 1151 

[i!c8] 

Vi.j, ZRn=ZRn . . . (SC8. 1) 

On=Vi OnPVj 

[0 116] 
[»9] 

. . (SC9.1) 



Rt=0 



(ZRn 

n&t 
Ot^Vn 



> M) 



(SC9.2) 



s.t. M=iiiinZ Z r (t. j.k) . . . (*9.3) 
j t k 
Ot^n 



[0117] :^m^m.X'ii, ±m<7) (^8 . d 

[0118] 3|s^SS}g®f{±. *^BJ<OSg 1 coll]^}^® 



Rt Sr^-fHT-J).?.. ll8lc^$irS*;^iffii!cRt ti, 
±iB<0(iC9. 1). (iC9. 2) feilA' (^9. 3) 

ScRt (t = l~l 3) (4, ll3fc^$ixTV^^4fc^S 
i ( i = l~13) tc-eit-rtiMJSLTV^S. 
[01191 3|s:||fl63g®-C{±, SiJO^T^ix/^^t—A 
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[0 120] WT. m3iixxm8im^^xmm-ti> 

[0121] ±iei7)j; aca^^f^s^Rt *»mai§ixs^ 
Rt ofp(4, -eit-rn r 1 J t^x'o. ^^m^ii^^^y 

[0 12 21 OT. mxmi 0c7)7O-f-^-ht:?&o 

i¥ffigi5i 0 4{±. M^^^i+acgsi oecio^ai^ix^c* 

^f^iSjRt #^:a-*fa51 0 ltJ:Oiftiil$ix^c«f^ 
7=r'7-H • Avr^y-b'tt^aJlOBtciOIS 

W ^MtHi-l (Xx-yrsiOlO) . 
[0123] Wmm^ 1 0 4 {4. HSP^T/Uc^^lKthS 

^ V- HfhaSP 1 0 3 Sr^n- LT A:*! §/X^^A:>3a#^:7' 

^^•ri. (>!>x'yrs 1 0 1 1 ) . •f^^$a/v:ai:b^ 

^xVm. SPffiSKl 0 4*>^m:»3$ix-S. C^^r-yrs 
10 12). ai:'3ff#tx;wm:'3f^, ^«Ptx;u^^ 

[0124] *IISfeje®-e{i, JiLhlMBJ t^^vTi a fc, ll 

'^x^iifz^m^'b(^m^imRt ^oin^-^t-fs:: 

[ 0 1 2 5 ] t^c. ^^y'/i^m^msii. X:h^flh 

-j^^t(r>'mAi:ms^tLx^L. umim^m. 
^mmm^^^-fhmm^vmt. mm^EmmiiZi: 



m?i-Wfthm\<zim-thim.x'hi>nM^Wi^ . 

mm.]mm!i,zii*)%\^^ixtzn^^^t . m^iyn.^ 
mi.zx'on^^^titznMm.t . ^^^^wjaat^j; 

^c^tl-*{:*-:^V^T. A^)^^:x;Pc7)M'5^-:?l:S 

Ati , 3tT >f X :7 S ^m^^r m(^^Wff.\iZ 
[ 0 1 2 6 ] ±ie^llSfe»®{i*^Bjc7)»jl^ll 

x^n^x^x^m-h^tif^^k-tah, 

[0 127] 

[0 1 28] iTt. **Bfl{±, ffam(nm\m'&<^mim 

[ 0 1 2 9 ] *^0^(i, p°DWc7)5«V^Bf€t7)Si§# 

[0130] ii/i. *f|BB{±. |5l-<7)^^-9->7VW 
t.Mm.crt^^-^h-t^^ti.zi.'oX. ^S-W^-^-^r 

x/iiiti=^^^Mz^x.^mm^i^-^tL. mm^n 
[0ffl<7)fsm^iaBB] 
^ms(r>m^i:^^-tmx'hh . 

[02 ] *^Bjc7)mi <0|ISfe}g®tfc«t«.A:b^^r 
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